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Dandy Walker Malformation, the most common human cerebellar
birth defect, is caused by heterozygous deletion of Zic1 and Zic4. In
Zic1/4 single and double null mice, cerebellar phenotypes range from
mildly reduced size with normal folial patterning, to severely small
and mispatterned cerebella. The developmental basis of these
phenotypes remains unknown and little is understood regarding the
molecular pathways regulated by the Zic genes. We observe reduced
granule cell (GC) proliferation in Zic1−/−;Zic4−/− mice at post-natal
day one. Shh drives GC proliferation during early neonatal develop-
ment, suggesting the hypothesis that Zic1 and Zic4may act in the Shh
pathway. At embryonic day 17.5, Zic1−/−;Zic4−/− cerebella demon-
strate 2–4 fold reduction in expression of several Shh target genes,
including Gli1 and Ptch1, supporting a role for Zic1 and Zic4 in the Shh
pathway. Several members of the Eph/Ephrin family also have reduced
expression, although these genes have not been implicated in Shh
dependent proliferation. This may indicate that adult cerebellar
foliation defects have a Shh independent component. In situ hybrid-
ization at e17.5 shows that, in Zic mutants, EphA4 and EphA7 ex-
pression patterns are altered in the anterior medial domain of the
developing cerebellum. This altered expression presages abnormal
positioning of anterior folia, suggesting that Zic function is critical for
determining the placement of the initial cardinal folia of the anterior
cerebellum. Further experiments are underway to determine if size
and foliation defects are related.
doi:10.1016/j.ydbio.2008.05.506
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Congenital craniofacial anomalies are among the most common
cause of birth defects in infants, signifying the importance of
understanding the molecular basis of craniofacial development. Our
study focuses on the genetic and functional interaction between the
MADS domain transcription factor MEF2C and two Dlx home-
odomain transcription factors, Dlx5 and Dlx6. Neural crest-speciﬁc
inactivation of Mef2c causes craniofacial lethality in mice. MEF2C is
required for Dlx5 and Dlx6 expression in the craniofacial mesench-
yme during development, and can transcriptionally synergize with
Dlx5. We hypothesize that MEF2C and Dlx5 form a transcriptional
complex essential for craniofacial development. Our current studies
focus on elucidating the biochemical basis of the Dlx5–MEF2C
interaction and identifying genes that are exquisitely sensitive to
the dosage of these two factors. We show a genetic interaction
between the Mef2c and Dlx5/6 loci where heterozygosity at either
locus (Dlx5/6+/− or Mef2c+/−) results in viable mice with no obvious
phenotype but heterozygosity at both loci (Dlx5/6+/−;Mef2c+/−) results
in perinatal lethality. Dlx5/6+/−;Mef2c+/− mice have defective man-
dibular outgrowth resulting in micrognathia and a posterior cleft of
the palate. This mandibular defect is highly reminiscent of the
Pierre Robin sequence (PRS) in humans and Dlx5/6+/−;Mef2c+/− mice
could serve as a mouse model for PRS. Understanding the inter-
action between Dlx5/6 and MEF2C will contribute to our under-
standing of craniofacial development and how interactions bet-
ween MADS box and homeodomain transcription factors regulate
organogenesis.
doi:10.1016/j.ydbio.2008.05.507
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The Odd-skipped gene was originally identiﬁed in Drosophila as
an essential regulator of embryonic development and patterning.
Two mouse homologs, odd-skipped related 1 (Osr1) and odd-skipped
related 2 (Osr2) have been identiﬁed. Interestingly, whereas the
Drosophila odd-skipped gene encodes a protein with four C2H2-type
zinc ﬁnger motifs, mouse Osr1 encodes a protein with three zinc
ﬁngers and Osr2 encodes both a three-ﬁnger and a ﬁve-ﬁnger protein
due to alternative splicing of the pre-mRNA. Targeted disruption of
either gene caused distinct developmental defects that largely
correlate with their distinct expression patterns. To investigate
whether the two genes have evolved distinct functions at the
molecular level and whether the two Osr2 isoforms function
differently during mouse development, we replaced the endogenous
Osr2 coding region with either the Osr1 cDNA encoding for the three-
ﬁnger Osr1 protein or the Osr2-5F cDNA encoding the ﬁve-ﬁnger
Osr2 protein isoform. Expression of either Osr1 or Osr2-5F from the
Osr2 locus similarly rescued cleft palate phenotype of the Osr2 null
mutants. These data indicate that the distinct functions of Osr1 and
Osr2 during mouse embryonic development result from differential
expression rather than distinct molecular function and that the two
isoforms of Osr2 protein likely function redundantly during palate
development.
doi:10.1016/j.ydbio.2008.05.508
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The Dlx3 homeodomain transcription factor is crucial for develop-
mental processes including tissue differentiation and organ formation.
Tricho-Dento-Osseous Syndrome (TDO) is an ectodermal dysplasia
linked to a 4 bp deletion immediately downstream of the DNA-binding
homeodomain in the Dlx3 gene and that is characterized by
abnormalities in hair, teeth, and intramembranous and ectochondral
bones. To examine Dlx3 gene expression throughout development, we
generated a knockin mouse line carrying the reporter gene beta-
galactosidase (lacZ) under the control of the endogenous Dlx3
promoter. Dlx3 expression is detected in tissues and organs derived
from epithelial-mesenchymal interactions such as hair follicles, teeth
and limbs, and in craniofacial bones and interfollicular epidermis. We
have characterized Dlx3 expression through hair differentiation and
growth cycle. Dlx3 expression was initially detected in the matrix of
hair follicles directly adjacent to dermal papilla, and then gradually
extended to inner root sheath (IRS), cortex, medulla, and cuticle of the
differentiating hair. The role of Dlx3 in hair development is being
investigated intensively using a Cre-mediated knockoutmousemodel.
The most striking defect in those mice was alopecia due to a failure
in hair follicle differentiation. Taken together with pathological
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